Exon 19 of EGFR mutation in relation to the CA-repeat polymorphism in intron 1.
Epidermal growth factor receptor (EGFR) mutations in lung cancer enhance tyrosine kinase activity and increase sensitivity to the EGFR tyrosine kinase inhibitor, gefitinib. Mutation analysis of the EGFR gene is therefore indispensable for predicting gefitinib response. We investigated a CA-repeat polymorphism in the EGFR gene related to EGFR mutations. Because an increasing number of CA-repeats at intron 1 of the EGFR gene has been reported to reduce transcription activity, we examined the relationship between EGFR mutations and this CA-repeat polymorphism. EGFR mutations at exon 19 were closely associated with shorter CA-repeat length in the shorter allele, but this was not the case for EGFR mutations at exons 18 or 21. Increased intrinsic EGFR mRNA expression in non-cancerous lung tissues from lung adenocarcinoma patients was also significantly associated with shorter CA-repeat length. A higher frequency of EGFR mutations at exon 19 was associated with shorter CA-repeat length only in patients with high levels of EGFR mRNA expression. To determine the phenotypes of cells possessing shorter CA-repeats, an in vitro study using human bronchial epithelial cells with different CA-repeat lengths was performed; more rapid cell growth and activated EGF/EGFR signaling were found more often in the cells having both shorter CA-repeats and increased EGFR mRNA expression. These results suggest that CA-repeat length in the EGFR gene may be a genetic factor related to cancer in the case of EGFR mutations at exon 19. The mechanism likely involves enhanced intrinsic expression of EGFR mRNA and activated EGF/EGFR signaling that accompany shorter CA-repeats.